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(57)Abstract 

PURPOSE: To obtain an ink composition containing a dispersant 
such as an alkylamine. an infrared-emitting fluorescent substance 
and a binder resin, excel lent in dispersion of the infrared-emitting 
fluorescent substance, having a high emitting intensity and excellent 
In emission properties. 

CONSTITUTION: This ink contains a dispersant composed of an 
alkylamine (preferably having a 12 to 18C alkyi group) and/or a 
phosphate (pref erably methacryloyl-based phosphate), an infrared- 
emitting fluoresceAt substance fpreferably a compound of the 
formula [A is Al, Bi. B. In. Ga, So, Gd. Ce. Y, Lu or La; (x) is 0 to 0.9 

and (y) is 0 to 0.9; 0<x+y^1)]} and a binder resin in combination. Al-x-y Ncli Yl>y POfl 
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Al-x-y Ndx Yby PO4 
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B. In. Ga. Sc. Gd. Ce. Y. Lu. L a Ax 

f.a(f ns'><f < 1 1 1 «ia±<03c*<b6tti: * fifffl u 
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Al-x-y Ndx Yby PO4 
(ffiL. AlltA I. Bi. B, In. Ga. Sc. G 
d, Ce. Y. Lu. L a*xC,atf*t-5'>'Ef < <t t 1 a 
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QDl-x-y Ndx Yby P4 Ol2 
«iL. QI*Li, Na. K. Rb. C s A^ )ts 
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*tirt>4. (4*^885 3-40 5 9 4#) 
[0 0 0 4] 

Jte^^nr. »»ttJ6<«L<Jfe^bL. *fc«3t^Sj5<*« 
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ja±©5c*T?i5y. 0^x^0.9. O^y^O.9. o< 
x + y^it?fcs, ) -c^^Fti-sy >»jR#nfe»ai* 

A2-p-q NdpYbqCaS (Mo04)8 
({iL. AI^A I. Bi. B. In. Ga. Sc. G 
d. Ce. Y, Lu, Lai)^h>Sittli^U< t^^m 
W±C07E*-eJ5y. 0^p^2. 0^q^2, 0<p + 

[0 0 16] Z<Dm<O>)>Mm0F9\-ntft^ifti^<On. =r 
h^y >»iSa)a5ni63fc^3ttt:(*. Ndi3J:r;YbA^f, 

ai**t^'>'jf<<!:t i«oj7c*<b^!iat, i^snsJt^, 

Li. Na. K. Rb. C s «^^al£t^•&^!»^J: < ^ t 1 
«Ja±<D7c*<b^!K5i:. Sc. Y. La. Ce. Gd. 

Lu. Ga. I nA^e,al^^^•5'J?^^< 1 «iii-h<D5c 

*<b^!tS3t$effflLfcJS«l»5|5(c. y>ift7K*T>*- 
•t7Aicft«**i«Th^y>|jHft*»i^ir«lfifcL. eii« 

t^T^. iSi&(c*pA^e>flsiyaiLr38i;ftL. ^rln-cso'c 

[0017] *fc. h y >M3Ra)**f*3fcM3te(* 

1^. Ndfe^J:t;Yb;6N&a(£*l«'>i^<£<^t.iaa)5c3|| 

-(b$!|^(!:, ig^lli^.f^d. A I . B i . B. In. Ga. 
Sc. Gd. Ce. Y. Lu, L a 6^^)a^^*l'5i^?■'{^ < 

1 1 1 «Ja±a)7c*<b^«!i*fifffl LfclBl«t»5Si=, 

hy>»*/=l*-«5C M3-2 HZ PO4 (ilL. Ml* 

t;u* y*fc(*Tju* y±s*Ja*^p,al^^^•S'>^^ < t 
=ti«»a±-e*y. ogzo-cfe-s. ) t?a$ti,-6y 

[0 0 18] =Ey:?7*>|fti!%*n«3t^3t(*i*, Ndfc 
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at. a. in. Ga. Sc. G 

d, Ce, Y. Uu. L a*>f,atftl-5)lJ^<f< i: t 1 « 
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»ttA<i5l^«^F^^TIi63t5tft©«t^-f ><^»!^mmi^H 

■s. 
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[002 1] cc-e, y >»3R*#i.«jtt«3t(*fl)ls«t 

«ft3Cl?«$tl*'J >K«<OJtE*^■et zOJffiO^^Lvt© 

[0 0 2 2] *fc. N dfcJ:i;Yb7E*fl)<b^«!li:LT 

ciiiia)7£*<DK^b!|a. ifi^bia. mMi&. 
»»«'{?i:A<»*L<fi|ffl*ti. A I . Bi. B. I 
n. Ga. Sc. Gd. Ce. Y. Lu, LaUifOyt 

mit^^tLxit. c*ie,fl)jc*oi$<b!ta. tt-lbia, ». 

T. mmtmnn^n^^yniizxti. :*:ft4'-e4oo-«'i 
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Wl!§i=j^ L r 3 o ~ 9 o SS%a}ffiBi^i=-r i)<o«<«7^ 

L<. 6 0~8 0««%fl)ISHWt?ttffl-r-5a)A<J:y» 
(0 0 2 4] *»14W)!g«)«*t7. -f>^7 

tK y X ^ u > ^ u 3 - ;i.)tf <tf*<ttffl # *i. /-K y X 9^ u > 

^•fxX-^ttJUW/Kyx^UX/y a-ju#400, ;K 
y xf^Ui/-5^U3-;u#3 o o, ;f<yx^u>^ry a- 
JU#6 0 0JjfifA<?tlf iC,*i€>o ;Ky e-iUTiba 
-;K73rtTR5a<!:LT(i. -J? ^ UttSiOT P V A 

203. PVA205, PVA2 0 7. PVA105. 
P VA 1 10. «iffi^b^X||ttt«|a)P A-O 5 1 O. M 

A-o 5 if t^mf^m, 

[0 0 2 5] Z<Z)«$. ?&mtLXlt. *<Dfik, X^iy 

Tffiffl**l. droit. ftlC. L i N03 . L i C I tjiif 

[0 0 2 6] CO«t*ffiffl*tL-5*ni63til3fci* 
tun*. «t^Sj5< 0. W2/im<D4,<Dj!»<teffl**t. 
0.3-1 ^m©t y»*L<ttffl**l*. filffiS 

0.3-2.0 <DlBfflrt77ffiffl*4x. M*L<I* 0.5-1.0 

14 3-2 O«»96<0«!iB|*Ji:Tr«<D*<»*L<, 5-1 
O «a%CD«!Eirt t -r -5 0) A< J; y »^ L Lv, 

[0 0 2 7] tsp>iz, ^9\-iinmimmmtLx{t. tct 
^li. . xtk^tvt-j? y u- /Ky xxt^jut'S' y u 
-h. ;Kyx-Tr;u7^y u- "i^u^ii/T-j? y u- 
7<7 y^uT^u+u- T^u^^^ Kr-i? y u- 
y D-f ^u»^>^r> h^i'T ^(Dai*i.|R«'ibS« 

[0 0 2 8] :i<;}jiiin««eib£!W8g». )KM»d»iA!>«in 

a)fcto®<b*l"CiajSA<g|JIBSF*X'5o c(Di«*1.«i®1bS« 

0. 1-1 (/mCOtOA^ttffl**!, «fflfii:Lr(*. SR*f 
«R®<bS«JBHcJttLT 1 0-4 5«a%0)tfiHrtl::f § 
(7)*<»SL<. 2 5-3 5fia%<D|6fflrt-Cfi6ffl-r'5a) 

[0 0 2 9] |ftTgA< 0. 1- 1 Mm<0^9\-mift^ 

3te<**«ffl-t«t#. -l'>'J7i|flj5fc!fei^ijft±«p(cEnBi]-r'5 

*s^-nA<*y. «n««<bs«i!i$«fflL/=t#i*. ini 
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[0 0 3 3J ca)f6W©'r><7«sR«8i*«i4ic«i:TSi 

[003 41 -t-LT. CiD.fcdlCLTSIfi^tlfc'r 
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0.5/im-(?. KifiJcliN do. 1 Y bQ. 1 Y0.8 PO4 
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(Yb0.nY0.89PO4 ) L/cl^ni*. ^tfi 

<a2tl?l«lcLT-i'>'i7i!afiE«j*Sa4l!U. M±lc;*-:7-tr 
^ hmgiJ(cj:yg]8iJLfco :ia>t^<om9y^9tm<Dmts 
li i.0//m-ea6ofc. 
[0 0 4 8] mmeie 

2vmmLtzmnn^^^(^ (Ndo. i Ybo.i yq.s 
P04) (cftx.T. mmm4-cmii>*itzmii>*itz0p9\-ft 

JttSitt*: (Ndo. 5 Ybo. 5 PO4 ) *(5«ffifflLfcfel 

nr*. *!fi««2i:i?)«(zLr'r>-?iiaBE!B!i^i«ts!L. iiit 
utmomm i.0A<m-c&ofco 

[0 0 4 9] *16«7 

162.0 mmm 

39. 6 // 
13.0 " 

2.0//m-C» !iaj«l*L i N d P4 Ol2"Pl&ofc. 
[005 1] »&*tfcai*f«jfe^3ft«:*«ffl 
L. 

42. 1 m&B 

10. 5 " 

52. 7 // 
0.5 w 



(8) ^Bflip 7-1 88599 



#*l-Slifl£^Jt(* (Ndo. 1 Ybo. 1 Y0.8 P O4 , «ft^-g 
0.5 //m) 

L i NO3 

[00531 *!fi0i 9 

'J>il2 7K*7'>^X':7A [ (NH4 ) H2 PO4 J 

K^b:i«-^-:;':7A (Nd2 03 ) 

K-fb-f 'y-r^Ut'^A (Yb2 03 ) 
(L i 2 CO3 ) 

S»jljSaE-e2^IBAMtr»aL. JJ5t>T?. 6 5 0°CT? 
[0 0 5 5] ^fi)c»7lft, I»%(=«»«FA^?.aiytlJU. 

2.0//m-O. ttfitttL i Ndo. 9 Y bQ. 1 P4 Oi2'C* 
[0 0 5 6] J»It^-C. *lfi«l7IZj3lt«^'><7|i^^SlO) 

i N dP4 O12. Id^-S 2.0/im) Icf^^T, »t>tl,fc 
a5*t-fl3t«3t«: (L i Ndo.9 Y bQ. 1 P4 0)2. 
S 2.0jum) $I^S€lffiLf=JaHI«. ^tfiM7^|^«||(= 

yfflSllLfc. C©i#<oa*nii6Jtell<D»*l45//mt?fc 
to 0 5 7] 9^tfi««1 1 

juT-s^rofiifflfi^ 1.oafta^*^^,o.o5maaJlc3tsgL 

tt±lcx^7iJ->EPBiJlcJ;yEP»ILf=. Z<Ot^(D 
[0 0 5 8] Htfi^l 2 

M^b^E'J :fx> (M0O3 ) 
»4b*:t-i?A (N d2 03 ) 
K^b-f •vx^ue'!?^ (Yb2 03 ) 
ei»A;U*>'>A (CaC03 ) 



[00 5 2] ^mms 

10.0 mmm 
12.0 /' 

65. 0 « 

0.5 // 
0.5 « 
20. 0 // 

UttSl ; PVA203) $l?l«fiEffl Lfcliinii. |gtfi«l 
[0 0 5 4] 3ltfi#!1 O 

75. immm 

16. 2 " 

2. 2 " 
5.9 // 

ltt-h(cX-j7'J->g]Bll(r<fcyB]BflLfc. C(Di:#fl) 
*#t-«63lfell©J»*l*5 ii mT?*-3/=. 

[0059] a 

ilfllSIA^ntilL, ilft±lc:4-7-tr>v hePSiJlcj:y^K|L 
[0 0 6 0] 4 

iur 5 >jcfts.r xx7 y jut s >*i?fi««ffl Lfcfei*l- 

|cx<;'J->H]«lcJ:yB]8iJLfc. COi:?a)^S5<1.f63t 

[006 1] mutm 1 5 

3lifiC!l 2 (CfcMti,-r i/'?iifiJiE!t^^l©il|«!ICJ3L^T. I 
— JU-2->4i<7'jD-f;u;*-^i/x^;U7t^X7i- h(c 

[0 0 6 2] Htfe^l 6 



384.0 
101.0 
13.1 
166.7 



(9) 



^BBV7 - 1 8 8 5 9 9 



ic*«Lfc«. «»<Fi=A*t. 5o^*■e- 
[00 6 3] «fitiH78k. it*>lc«ftJp*^f>9iyaiL. 

1.8 Ybo.2 Ca5 (M o O4 ) 8 "C&ofc. 
[00 6 4] iftL^-C. *fllff) 1 (= felt -6-0 ■9«liE!|a<0 
i«SI!lcj3t^r, 3IJfi«»1 -CttfflLfc#J1-«3ta3t«: (N 
do. 1 Ybo.l Y0.8 PO4 ) »=ft?ir. 
SliteSitt* (N d 1.8 Ybo.2 C 85 (M0O4 ) 8 ) 

[00 6 5] 3llfi«n 7 

2-C«fflUfc*>t.|B3tSJt«: (Ndo. 1 YbQ.l Y0.8 

P04 ) (cniiT, 9i}6«ii 6-c?»e)*ifc#n«3ife«3ife 

f* (Ndl.8 YbO.2 Ca5 (M0O4 ) 8 ) 

[00 6 6] mmm^ s 

8-e«fflLfc*n36««Jt«: (Ndo.i Ybo.i Y0.8 

P04 ) icftiT. mmm^ 6-r?»€,*ifc^n«jfcsaife 

<* (Ndi.8 Ybo.2 Ca5 (M0O4 ) 8 ) *l^«fil 

[0 0 6 7] itt^tm^ 

fflfiKiKl^aSIL. ilft±rcX<7'J->a]BiJ|cJ:yHi»IL 
[00 6 8] Jt««!l2 

x5^;u;hX7i - h$*l>fcjani*. llfiHM2<!:(§|»|c 
[0 0 6 9] Jt««||3 

;uT5>s*t^fciani*. si!fi«!i3i:ig«(cLr'r>^? 

SfiJilcl^S^SSJIlL. il«±(c;^.<7'j->HiB«(cJ:y9]Bi)L 



[0070] Jt««4 
JUTS^^^L^fcJiim*. *Jfi«!4i:R||flCLT-f >^ 

ilfl)iEi«!i^ffll*!L. ilft±(cx^';->g]gii(cj:yg]giiu 
[007 1] vcm.ms 

5 > J3 J; X 2->^-j7'jO-< ;i.;i-4r v 

[007 2] ifc«0|6 

^UT 5 X r^^u- 2-y^i'57gp-< ;u:t-4r"> 

[00 7 3] ittt0|7 

iiflliEiaS'aML, atJi(cX^'J->H1gi]lcJ:yBlWJL. 
[007 4] U:4ftM8 

*Jfi«i8icfcM+*-r>'>ijaj«!tea)aiss!i=j3t>r. Kxi> 
;^T5>$*^^fcfeW(i, *JS^8 i:PifllicLr-< 

[007 5] lt«<M9 

X^MaiasmilL, »±lcx^'J->g]lS!llcJ:yBlRI 
[0 0 7 6] OMm 1 O 

Lfc. C©t#fl)3^*1>f§Jtt)l<Ofl[$(*5^m-ea&ofc, 
[0 0 7 7] lt««1 1 
*lfiffil1 7ICi3lt«-f><7ilfl««Jfl)P«ICj3txr» 

ic<):yePBiiLf=. c<7>^»a)»me%9a>i«$i4 i.o/i 

[0 0 7 8] it«ff!ll 2 
*lfi«1 8ICj3lt«)'f><7l|liJ«iej<OfflJH=fct>T. 



(10) 



^W¥7- 1 8 8 5 9 9 



[0 0 7 91 ItlftiHl 3 

rot $©*H«y£jlroj»3Fii 5 // m-ei5ofco 
[0 0 8 0] #lll6Wfcj:i;ik««!i?f»f,nfc-f 

m\ tf-<7iSS9 8 0nmfl)*>'ja>^«ai«-e*3fe 



JU^ (Imp) ^fflt^fc. 

[008 1] ^tz. Yb**t;#^«3tSJt»*ttfflL 
fc«^l*. »fi9 5 0 nmOjtejSS-CBfiL. >^*r2 0 0 
U sfte--?jSa9 8 0nm<D*>'j3>Jt«dlS-C»3t 

[0 0 8 2] /.;jb\ n^ft^mt. Nd ^-^ti^i^mft^ 

[0083] 



SI 













100 




86 


* U 


101 






» 12 


98 






» 2 


8.5 




4.3 


» 4 


105 


* 4 


84 


* 6 


8.7 


« 6 


4.5 


* 7 


22 


» 7 


16 


* 10 


42 


» 9 


31 


» 13 


8.3 






» 14 


7.6 






* 15 


7.9 










A«M13 


30 




100 


ttmi3 


84 


* 5 


8.7 


' 5 


4.6 




100 




71 


» 9 


105 






%ttlV16 


100 


ittaiMio 


40 


* 17 


9.0 


" 11 


1.3 


« 18 


102 


» 12 


80 



[0 0 8 4] 



